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The noncommutative formal power series were introduced In theoretical computer 
science by M.P. Schiitzenberger, as a generalization of formal languages. Their basic 
theory has been mostly developed in the 60’s and the 70’s, describing the general 
properties of rational and algebraic power series. 
They also have been used in algebra by Magnus, Witt (in connection with the 
free group) and by Malcev, Bergmann and others (in noncommutative algebra). 
The formal power series are also the convenient ool for counting some functions 
on words and data structures; so it should not be a surprise if they are also used 
in enumerative combinatorics. 
Thus, the fundamental study of noncommutative power series overlaps several 
domains: noncommutative algebra (computations in operator algebras, Lie 
algebras . . .), combinatorics (combinatory of words, enumerative combinatorics), 
automata theory fn+mq! 1-e -=r -- - - _V...aUa rurlpt~g~~ and aigorirhm’s anaiysis. 
On the other’iand. the formal power series in noncommuting variables play an 
increasing role in several areas of applied mat.llematics, where they make avaiiabie 
algebraic descriptions and syntactic computations. The mainly developed applica- 
tion field being control theory, where M. Fliess has introduced the generating series 
of analytic dynamical systems as a natural and powerful encoding of causal func- 
tionals, equivalent o Volterra’s expansions. 
In .ihe same time, the practical importance of the noncommutative power series 
has recently been strenghtened by the development of the algebraic computer 
systems, now available even in individual work stations. So these symbolic computa- 
tion systems enable to obtain concrete or generic resolutions as well as complex 
algebraic calculus. And possibly, they induce also some new questions: for example, 
if a given problem admits a known “theoretically effective” solution, can we produce 
a “concretely effective” solution of this problem, i.e. computable in some reasonable 
time. 
The present issue of Theoretical Computer Science is devoted to the “Algebraic 
and Computing Treatment of Noncommutative Power Series”. It mostly contains 
revised versions of the communications of a workshop held on this subject at Lille 
I University, December 1988, completed by some original contributions. 
We propose here these contributions among three topics: Theoreticd Computer 
Science (contributions of Anselmo, Bertoni- ruschi-Goldwurm, Flajolet-Salvy- 
Zimmermann, Krob, Kuich), Control Theory (contributions of 
Minh, Leroux-Viennot, Oussous), Combinatorics (contributions of 
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Duchamp, Koseleff, Rotella). The “computer flavour” will be present in every one 
of these topics. 
We would like to thank the PRC Mathdmatiques-Infcrmatique and the University 
Lille I, for their financial support to this workshop. 
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